Activation of protein kinase A during human sperm capacitation and acrosome reaction.
Spermatozoa undergo a variety of changes during their life that are prerequisites to their maturation and ability to fertilize eggs. Mammalian sperm capacitation and acrosome reaction are regulated by signal transduction systems involving cyclic adenosine monophosphate (cAMP) as a second messenger. This second messenger acts through the activation of protein kinase A (PKA) and indirectly regulates protein tyrosine phosphorylation. cAMP levels are controlled by a balance of phosphodiesterases (PDEs) and adenylyl cyclase (AC) enzymatic activities, which are responsible for its degradation and production, respectively. The aim of this study was to evaluate the possible relationship between the intracellular levels of cAMP and PDE and PKA activities during human sperm capacitation induced by fetal cord serum ultrafiltrate (FCSu) and acrosome reaction induced by calcium ionophore A23187. We report that PKA activity was higher in capacitating than in noncapacitating spermatozoa and that intracellular levels of cAMP decreased but that PDE activity remained constant during capacitation. The acrosome reaction induced by A23187 was associated with increases in cAMP and PKA activity but not in PDE activity. These results strongly suggest that net cAMP concentration is under the control of AC, since PDE activity is constant during sperm capacitation and the acrosome reaction. Moreover, the results suggest that low levels of cAMP are sufficient for capacitation and PKA activation and/or that the cAMP concentration measured in whole spermatozoa does not reflect the effective intracellular cAMP levels present in specific compartments of these cells.